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Cocoa and Chocolate Products

The predominant microorganisms in cocoa are Bacillus, yeasts, and
molds (Gabis et al., 1970; ICMSF, 1980). The number of these organisms
depends on the inherent contamination and control of the process. The
level of heat-resistant spores found in cocoa (Gabis et al., 1970) should
be controlled because they may cause spoilage in high moisture products
where cocoa is an ingredient, for example, chocolate milk.

Salmonella in cocoa (Collins-Thompson et al., 1978; D'Aoust, 1977)
make it a sensitive ingredient. When contaminated, the numbers of sal-
monellae are usually low, less than 1/g (D'Aoust, 1977; ICMSF, 1980).
Milk chocolate made from contaminated cocoa was responsible for over
200 cases in 1973-1974. In this outbreak, the contaminated chocolate
contained 20-90 cells of S. eastbourne per 100 g (D'Aoust et al., 1975;
Craven et al., 1975). Thus, low levels of Salmonella can cause human
infection (see Chapter 4, Table 4-3).

Organisms capable of surviving the processes used in chocolate man-
ufacture belong primarily to the genus Bacillus (Barrile et al., 1971;
Collins-Thompson et al., 1981). The key to low spore counts in chocolate
appears to be the quality of the cocoa bean. The low water activity of
chocolate does not permit outgrowth of the contaminating organisms but
may give rise to spoilage problems when chocolate is used as an ingredient
in foods with higher water activities. Sources of Salmonella in chocolate
have been traced back to cocoa (D'Aoust, 1977) and milk powder. The
final heating (conching) cannot be relied upon to kill all Salmonella in
the product.

There are no steps in the manufacturing operation that assure destruction
of microorganisms. The water activities of both the ingredients and the
finished chocolate preclude microbial growth. Wet cleaning should not
be employed in chocolate and confectionery manufacture.

Confectionery

The multitude of ingredients in confectionery including sugar, milk
products, egg albumin, gums, nuts, fruits, and spices can give rise to
microbial spoilage problems. Many of these are kept in check, however,
as a result of low water activity. Fondants and other products vulnerable
to spoilage have water activities in the 0.75-0.85 range. The spoilage of
such products is usually caused by osmophilic yeasts (ICMSF, 1980).
Residual lipolytic enzymes of microbial origin may give rise to soapy off-
flavors in chocolate-containing confectionery after extended storage.

While sugar has not been shown to be a source of Salmonella, other